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CHAPTER I
INTRODUCTION
THE PROBLEM
It was the purpose of this experiment to determine if there
were differences between recall and recognition in normal and men-
tally deficient children. It was assumed that if differences between
the two groups were found to exist that the significance of these
differences would be indicated also. It has been generally accepted
that recognition is easier than recall because higher scores of
retention result from recognition tests than from recall tests.
Much that is learned would serve a useful purpose if it were learned
to the point of recognition.
When the author was planning this experiment, many questions
arose in her mind the answers to which, it was hoped, would be found
in the results achieved. If recognition is so much easier than
recall, would mentally deficient children do relatively better in
the tests of recognition than in those of recall? Would the retarded
children more nearly approach the normal children in recognition than
in recall? Would the relative difficulty of the scores for recogni-
tion and recall of the normal children bear any similarity to those
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2of the mentally retarded children?
The subjects used in the experiment were pupils in the
Boston Public Schools. Group I consisted of one hundred mentally
deficient children in classes at a Special Class Center. Group II
consisted of one hundred pupils of the same chronological age, of
the ninth grade of a high school.
The materials for learning were fifteen common words and
fifteen common objects. All fifteen items in each group were
presented singly by the experimenter for one two-second exposure.
A five-minute distraction interval followed each group presentation.
The amount of retention was measured by the use of the methods
of recognition and retained members. The results achieved formed the
basis for all comparisons made.
The following eight differences were found: first, the
difference between the recall scores for words of the retarded and
normal children; second, the difference between the recall scores
for objects of the retarded and normal children; third, the differ-
ence between the recognition scores for words of the retarded and
normal children; fourth, the difference between the recognition
scores for objects of the retarded and normal children; fifth, the
difference between the recall and recognition scores for words
within the retarded group; sixth, the difference between the recall
and recognition scores for objects within the retarded group;
seventh, the difference between the recall and recognition scores
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3for words within the normal group; and eighth, the difference between
the recall and recognition scores for objects within the normal
group.
As a background for this type of experimental study, it
would be well to define learning and to discuss the role of psy-
chology in education. Retention, the methods of measuring retention
and the conditions favorable to retention should be considered too.
Learning is fundamental to life in that all human activity
is learning. Children learn from the day they are born, and some
claim even earlier, until the day their lives are ended. Schools
are conducted for the purpose of securing certain outcomes. At an
early age, children of all mental abilities begin to attend these
schools where, under proper guidance, it is hoped they will acquire
habits, skills, attitudes and knowledge which will help them to
perform at their maximum levels of ability as useful citizens in a
democracy.
Psychology is defined by Kingsley^- as ’’the study of the
activities of the individual”. Educational psychology is the basic
science of the teaching profession because it is concerned with
growth, individual differences and the development of wholesome
^Howard L. Kingsley, The Nature and Conditions of Learning,
p. 2 . New York; Prentice-HaTl, Inc., I9I46
.
'.
•
' '
t
I .• .! e ' l , v.
. . 1
.
.
’
.
''
\ • .
C
r
- I *1 -1- ' ;’Io
-
xi; c -
r
'
.
.
'
'
. O '
'
i . :
’ ex ’ • •
,
.
~ ...
. .
• , :
•*
.
upersonalities. This science owes much to the pioneer work of
Hermann Ebbinghaus in the field of associative memory, retention
and recall. Its general aim is to discover by reliable methods of
investigation what psychological knowledge will be valuable to the
teacher and to make this knowledge available so that effective
instruction may result. It seeks also to establish a scientific
attitude toward learning and to provide insight into the learning
process so that all teaching will be based on understanding.
As a result of the discoveries made in the field of exper-
imental psychology, a change in school curricula has come about. A
better understanding of the effects of training has resulted. Most
important, as a result of research, there is now more adequate pro-
vision for individual differences within the curricula. In modern
education, too, equal emphasis is given to environment as well as to
heredity so that an attempt is made to train the whole child to meet
life situations.
LEARNING AND RETENTION
"Learning is the development and modification of the tenden-
cies that govern the psychological functions". 1 Human activity may be
divided into the following nine psychological functions: perception.
1H. L. Kingsley, op. cit.. p. 31.
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memory, imagination, action, emotion, inspecting, searching, compre-
hending and elaborative thinking. This experiment was concerned with
some of the functions of memory. The word tendencies is used to refer
to the factors within the individual which, together with those found
in the environment, determine the nature of the individual’s activ-
ities. These activities appear in the form of sets, motives, atti-
tudes, habits and functional trends.
In the light of modern studies, the thought that ideas are
retained in the memory is no longer acceptable. An idea is a mean-
ingful experience which has occurred. Each thought, even though it
is a repeated one, is a new occurrence. What reappears is the mean-
ing or the object of the thought. During the interval between learn-
ing and recall^ the means of recall is carried in the form of func-
tional tendencies. The perception of the object leaves a trace in the
form of a functional trend in the nervous system and this trace in
the neural structure makes recall or reproduction possible. All psy-
chological functions are dependent upon neural functions. A
destruction of certain portions of the brain eliminates the possibil-
ity of recall. The most significant point about the period following
learning is that there is a loss in the ability to reproduce what has
been learned. When the associative tendencies are not used, they
tend to weaken or disappear. How important this element of forget-
ting is depends wholly on what has been learned. It is unimportant
when the things learned are of no great value. Those things which
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6have only a temporary purpose in being learned may well be forgotten
also. Much that is learned in school is lost if it is not frequently
reviewed. However, this learning was not a waste of time because it
may have served to develop comprehension of general principles which
have been retained. If this information is required at a future
time, it can be relearned in less time than was consumed in the orig-
inal learning.
When learning outcomes are to have permanent value, much
thought should be given in the preparation of the learning material
and to the method employed. Here, the factors which contribute to
the rate of forgetting and to the conditions favorable to retention
are of real significance to the teacher.
EXPERIMENTAL METHODS FOR MEASURING RETENTION
Memory is classified as : first, impression; second, retention
third, recall; and fourth, recognition. Impression is concerned with
the establishment of the functional tendencies or learning the new
activity. Retention is usually thought of in physiological terms
such as brain traces and neurograms. It can only be measured indirect-
ly through recall and recognition. Both recall and recognition measure
the completeness of learning. In recall, there is a presentation of
an associated cue to the original stimulus. In recognition, there is
a reinforcement of the stimulus pattern so that the subject is asked
to identify something previously presented. The subject recognizes
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7the right answer as one response out of several responses.
Psychology is chiefly concerned with the methods of insuring
impression as responses must first be learned or comprehended before
they can be recalled or recognized.
Since Ebbinghaus' pioneer work, methods of presentation, tech-
niques of organizing materials, and the relation of impression to
recall have been carefully investigated. These are some of the most
popular methods of measuring retention.
The memory-span method was one of the first to be used in
quantitative studies of memory. A subject’s memory span is the
largest number of items he can correctly reproduce after one presenta-
tion. There is a particular memory span for each type of material
presented. In order to locate a subject’s memory span, several series,
varying in length from three items, which the subject should compre-
hend, to thirteen items, which are beyond his ability to reproduce,
are presented. Between these limits is located the number that he
can correctly reproduce in fifty per cent of the trials. That
number is the measure of his memory span for that particular item.
The memory span is known to increase to mental maturity. Binet
included the measurement of the memory span in his test for measur-
ing intelligence. The memory span for meaningful words is found to
be greater than that for nonsense syllables.
The method of retained members is another experimental pro-
cedure which has been developed. When this method is used, the
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8length of the material to be learned should exceed the memory span
and the number of trials should be insufficient for complete learn-
ing. The amount of retention is measured in terms of the number of
items recalled either immediately or later. A single recall may not
give an accurate measure of retention because sometimes a subject is
unable to recall, in one performance, all that has been retained.
Evidence on this point is given in the report of one of the studies
included in Chapter II. (See page 2J •) However, the method at
retained members is a convenient one to use with groups. It was one
of the two methods employed by the author.
The method of recall is similar to the method of retained
members, but it is used where learning is carried to the point of
one or two errorless reproductions. Scoring is in terms of the
number of items reproduced. Overlearning is avoided. School test-
ing relies heavily on the recall method.
The recognition method is a fourth way of measuring the degree
of learning. Recognition is as much an outcome of learning as recall
in that the ability to recognize an object depends upon previous ex-
perience with it. A list of items are presented one or more times
for learning. Immediately or later, the same items are again pre-
sented, but they are mixed with an equal number of new items of the
same class. The subject reports which items appeared in the original
learning list and which did not. Scoring is in terms of the number
of items correctly recognized. The multiple choice type of test
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9item is a variation of this technique.
It is generally acknowledged that the scores of retention
for recognition are higher than those obtained by the method of
recall. In fact, recognition is considered the easiest of all the
methods while recall is considered the most difficult. The reason
for this difference is due, probably, to the fact that in recogni-
tion there is a reinstatement of the original stimulus pattern
whereas in recall there is only some cue associated with the orig-
inal stimulus pattern. However, recognition may be made more diffi-
cult by the insertion of items in the new group which are very sim-
ilar to those in the original.
Other methods often used are those of paired associates,
anticipation, complete mastery, relearning or saving, reconstruc-
tion and report.
CONDITIONS WHICH EFFECT RETENTION
There are several factors which have been found to aid reten-
tion. The meaningfulness of the material learned and the degree to
which it was related to earlier learning are important. What is under-
1 p
stood thoroughly is remembered better. Both Ebbinghaus and Kreuger
Hermann Ebbinghaus, Memory, A Contribution to Experimental
Psychology
,
translated by Henry and Clara E. Bus's e'nius. Chapter' VI,
New York; Teachers College, Columbia University, 1913*
2Wm. C. F. Kreuger, ”The Effect of Overlearning on Retention”,
Journal of Experimental Psychology , 1929, 12, pp. 71-78.
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10
presented evidence which will be discussed in Chapter II which
proved that retention is enhanced by overlearning. For retention
over a long period, distributed and frequent study is more benefic-
ial than having the learning and overlearning all done at the one
time. The proper set or the will to learn, together with concentra-
tion of attention, has a marked effect on the amount of retention
gfter learning, especially when compared with the effects of passive
observation. Experimental evidence has shown that longer lists or
longer lessons have greater retentive value than shorter ones if
both are learned to the same degree. Fast learners retain more than
slow learners. Memory value has been found to be greater for pleas-
ant materials than for unpleasant. However, unpleasant material is
remembered better than indifferent material. Furthermore, retention
is affected by the learner's prejudices, likes and dislikes with re-
spect to the content of the learning material. Sleep may aid reten-
tion, particularly, if it follows the learning period. Rhythm,
recitation or any activity involved in the lesson has been found to
enhance retention. It is also known that the ability to learn
corresponds more closely to the mental age than to the chronological
age. Reminiscence, which is the increase in retention during the
interpolated interval, is significant.
There are some factors which are detrimental to retention.
Of course, the reverse of all the conditions favorable to retention
would naturally have a negative effect. However, much that is
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considered poor memory is really poor learning. Fatigue is a cause
of poor retention. Retroactive inhibition should be considered
here. The interference with retention caused by the activities
between the learning period and the test for retention is known as
retroactive inhibition. In experiments which measured the effects
of retroactive inhibition, it was found that the more alike the
interpolated activity was to the original learning, the more inter-
ference was shown. To prevent any such effects, it would be well
to have the activity following the lesson of a very different nature
An experiment by Lahey^ showed that subjects with lower I.Q.'s were
more susceptible to this interference than those of higher mentality
RESTATEMENT OF THE PROBLEM
The problem involved in this study was to find any differ-
ences which may exist between recognition and recall in normal and
mentally deficient children. The subjects were one hundred mental-
ly deficient children and one hundred children in the ninth grade.
The materials for learning were fifteen common words and objects.
The methods used were those of retained members and recognition.
After each group of items had been presented once, a distraction
interval of five minutes followed. Recall and recognition tests
^M. Florence Lahey, ’’Retroactive Inhibition as a Function of
Age, Intelligence, and the Duration of the Interpolated Activity",
Journal of Experimental Education, 1937* 6* pp. 6I-67.
. i 9 ; r : *ib©I itooq y;tIs*Q*i si y**0® *
•
£
C -
,
s : '-r ' \
"
t
• •
. c.M fj r •, - r v * • ' V 'OJ i- : V 0:f
e-row s’.C.I 'x
r M
'
'
’
•< t ^
ril ,CIj»r •; b xt< i; ff >oo i jr- : .
.
.
•
.
" I"
.1 ' ;•
' i : ‘ <
;
' <
"
•
'
' t •
,
1
‘
' r
'
;
-
•
'
'
l
* - * C * < •
‘
•
.
•'
J_ _
12
were then administered. In order to secure the differences between
recall and recognition which were obtained, these tests were scored
and comparisons made
' •
l : • t nc&ir >c Jb ;
CHAPTER II
SURVEY OF THE LITERATURE
The author has been unable to find any published literature
pertaining to the specific nature of the differences of recognition
and recall between mentally deficient children and normal children.
The lack of material concerning experiments in recognition would
seem to bear out the statement that not too much as yet has been
done in this area. Reports concerning experimental studies of re-
tention, recognition and recall will be discussed.
Hermann Ebbinghaus^" was the founder of the quantitative study
p
of memory. Very aptly, Titchener remarks:
It is not too much to say that the recourse of non-
sense syllables, as a means to the study of associa-
tion, marks the most considerable advance in this
chapter of psychology, since the time of Aristotle.
Ebbinghaus' importance to experimental psychology lies not
only in the value of his work, but, as well, in the inspiration that
Hermann Ebbinghaus, op. cit., pp. 52-61
•
2
E. B. Titchener, A Textbook of Psychology
, pp. 380-381*
New York: The MacMillan Company, 1928.
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he gave to future scientists. The results of his memory experiments
were published in I885. They mark the first real attempt to apply
precise, scientific methods to the study of the higher mental pro-
cesses. Previously, these had been considered as too subjective
and too personal for exact measurement. However, Ebbinghaus proved
that memory products could be measured accurately. He devised sev-
eral valuable methods for measuring memory which can be used with
different kinds of material. In addition, Ebbinghaus introduced a
new kind, the so-called nonsense syllables, which have the quality
of being relatively free of any previous learning. They are mean-
ingless combinations of three letters, two consonants separated by
a vowel or dipthong. Beside the fact that they approach zero learn-
ing, these nonsense syllables have another advantage in that the same
subject can be tested under different conditions and at different
times with material equal in memory value and similarity in content
to give comparable results. Two thousand, three hundred such non-
sense syllables were constructed and used.
Ebbinghaus was interested primarily in the problem of
impression and recall. He was the subject for all his experiments.
Closer inspection of Ebbinghaus* work, however, will
show that its bearing upon the more complex problem
of memory is considerable. Ebbinghaus approached
memory problems in the only scientific way, namely,
through the use of a rigorously controlled method
and of standard material which avoided to a high
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l
degree inequalities in initial memory value.
The methods used by Ebbinghaus are standard procedures in
psychological laboratories now and his main results are still accept-
ed as basically important. His Curve of Retention is a classic in
experimental psychology. The Curve indicates that forgetting is
rapid from twenty minutes to two days after the original learning,
but then proceeds more and more slowly until there is little differ-
ence in the amount after ten and after twenty days
.
Of the many studies of the degree of learning and retention
which followed those of Ebbinghaus, one of the most thorough was
2
that of Luh. In his study, ten subjects memorized lists of twelve
nonsense syllables to four degrees of completeness! 100$, 150$, 67$
and 33$. Retention was tested by three methods: written reproduc-
tion, recognition and reconstruction. Eis results supported those
of Ebbinghaus in so far as they indicated that increasing the repeti-
tions, up to a certain point, lead to better retention.
More recently, Kreuger^ checked some of Luh’s results. Twenty
subjects learned lists of twelve monosyllabic nouns, presented at
^H. E. Garrett, Great Experiments in Psychology
, p. 26l. New
York: D. Appleton-Century Company, Inc., 1930.
^C. W. Luh, "The Conditions of Retention", Psychological
Monographs, 1922, pp. 31 -^3»
^Wm. C. F. Kreuger, op. cit., pp. 71 "78*
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two-second intervals, on a rotating drum apparatus. The degree of
learning was varied from 100 per cent to 200 per cent. Retention
was tested after one, two, four, seven, fourteen and twenty-eight
days. He found that overlearning up to fifty per cent led to an
increase in retention almost directly proportional to the addition-
al effort. Accordingly, the amount retained depended, largely, on
how well the material was learned. On the whole, it is evident that
overlearning definitely increases retention. Probably, there is a
point beyond which learning is wasted effort, but this may be due to
boredom and fatigue rather than to the fact that added study in it-
self is worthless.
In 1930, Anastasi^ conducted some further studies of memory
in an effort to find out whether memory may be considered a unitary
and differentiable mental trait. In Part III of her study, an anal-
ysis of logical recall and recognition was undertaken. The most
important result of her work lay in the fact that she found that
logical recall and recognition correlated with each other »7U« The
superiority of recognition over recall scores did not hold true for
logical memory.
The usual theory of the superiority of recognition over
^\A. Anastasi, "Further Studies on the Memory Factor",
Archives of Psychology, 1932, li42 , pp. 60-71.
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recall was expressed by Britt in a reply to Cason concerning the
learning-remembering process. He criticized the concepts of learn-
ing, retention, forgetting and reproduction on ten different points.
He claimed that these divisions artificially split up what was really
a temporally continuous process. He suggested the following defin-
ition:
Learning is the acquisition by a living organism of
a mode of response which is adapted to a motivating
problematical situation. Remembering is the reten-
tion by the organism of a previously acquired mode of
response, and forgetting is the non-retention of it.
Another study, which had certain identical elements with the
2
experimenter's investigation, was made by Andrew in which he com-
pared two new-type questions; recall and recognition. Recognition
and recall questions were made with identical content and were ad-
ministered to students in abnormal, social and educational psychol-
ogy. The reliability coefficients (odd and even items) were higher
for the recognition questions. Correction of the recognition scores
for guessing increased the variability of the scores, but it had no
effect on the reliability coefficient. Even after correction for
^Stuart H. Britt, "The Learning-Remembering Process”,
Psychological Review
, 1937* PP» i-p62—i+70 .
p
HD. M. Andrew, "A Comparison of Two New-Type Questions: Recall
and Recognition”, Journal of Educational Psychology, 1938* 29, pp.
I75-I93.
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guessing, the recognition scores were higher and less variable than
the recall scores. The poorer students found the recall questions
relatively more difficult than did the better students. In the
present investigation, recall scores were found to be more diffi-
cult not only for the mentally retarded but for the normal group as
well. The data secured by Andrew suggests the value of recognition
tests for the teaching of basic terminology and the use of recall
tests to measure final achievement.
Hanawalt^ performed .an interesting experiment concerning the
memory trace for figures in recall and recognition. The Gestalt
hypothesis of the progressive autonomous changes in the memory trace,
previously explained by the method of successive reproductions, was
approached here by other methods. Among these, were the recognition
method and the method of reproduction. Separate groups of subjects
were tested at different time intervals following learning. The rec-
ognition score was higher than the recall score for each subject.
The material for the experiment was twenty-four of Wulf's original
twenty-six pictures on lantern slides. These were divided into
three series and were shown for fifteen minutes.
Mention was made in Chapter III of this thesis of the effort
that was made to maintain a constant classroom environment for all the
^1J. G. Hanawalt, "Memory Trace for Figures in Recall and
Recognition", Archives of Psychology, 1937* 216, pp. 89-101.
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subjects taking the tests. A study by Dulsky showed the effect of
a change of background on recall and re-learning. The material to
be learned consisted of nonsense syllables which were to be memo-
rized by the paired associates method. The changes in the back-
ground were secured by varying the amount of light and by having
differences in brightness. The following conclusions were made.
First, when materials become associated with the environment during
learning, any change of that environment is likely to prove detri-
mental to recall. The degree of effect will vary with the number
and strength of the connections and the extent to which the environ-
ment is altered. All degrees of effect may be secured. Second,
when no such associations are present, the introduction of new
environmental conditions may distract the subjects and interfere
with recall. The degree of interference will presumably vary with
the degree and character of the change and the subjects’ suscepti-
bility to it. There is no need to assume that every environmental
change will be detrimental. Some changes may be too slight to pro-
duce an effect. The experiment proved that the environmental condi-
tions are factors involved in recall.
Another study which demonstrated the effect of another
factor of retention, namely, that of review, was made by Louise
•'S. G. Dulsky, "The Effect of a Change of Background on Recall
and Re -learning"
,
Journal of Experimental Psychology, 1935* 18, pp.
723-7UO.
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Kreuger^ in her further studies of the reading-recitation process in
learning. Her subjects were twenty graduate students with whom she
studied the effect of inserting a recall during the early part of the
learning process. Secondly, she studied the effect of introducing a
recall late in the learning period. The results of the experiment
showed that a recall inserted during the learning period was bene-
ficial, but when it was inserted in the latter half of the learning
period, it was more beneficial.
p
Spencer, too, conducted an experiment to show the effects of
orally presented materials on retention. Two thousand, two hundred
twelve sixth grade pupils were tested in nine groups. There were
eight classes in each group. Two short articles were read to the
groups in an effort to discern: first, the ability of the group to
learn; and second, the amount of retention. Twenty-five multiple
choice items comprised the test which was administered to obtain
these measures. The following quotation from the report contains
the findings.
Recall stimulated by a written recognition test is
beneficial to the retention of information present-
ed orally and is most effective in retarding forgetting
^Louise Kreuger, "Further Studies of the Reading-Recitation
Process in Learning", Archives of Psychology , 195° » 114, PP*
^E. M. Spencer, "The Retention of Orally Presented Materials",
Journal of Educational Psychology
, 1941, 52, PP* 641-655.
..
*•
**
.
,
•••
I. »:
•
•
» :
-
'.v <.
.
.
w
-
• “ •
U .1 %v&w%X eaJtucJ1
~ 1 -
. .
21
when the test is given immediately after learning.
The effectiveness of a written recognition test
in retarding forgetting is not limited to one
method of presentation, but it may profitably be
used to aid the fixation of ideas learned from
oral instruction as well as from reading.
Spoerl,^ like Spencer, was interested in the learning of
oral material. This experiment was concerned with the effect of
pictures upon the recall of stories told orally. The subjects were
eighteen members of a retarded class of children who had come mostly
from foreign-speaking homes. A story was told to the group.
Stories had been told previously with and without pictures. When
certain pictures which illustrated particular stories were used as
a means of recall, it was found that if the pictures used were too
vivid, they interfered with the immediate recall of a story. In
the case of delayed recall, the stories which were accompanied by
pictures were more vividly and accurately remembered.
2
Hall studied the effects of the time interval on recall.
Pictures of real objects and diagrams, or meaningful and meaningless
visual material, were presented to boys and girls of eleven to
twelve years of age and to adults for immediate and delayed recall
1-D. T. Spoerl, "The Effect of Pictures upon the Recall of
Stories Told Orally", Child Development
, 1937* 3, pp. 295-298
•
^V. Hall, "The Effects of the Time Interval on Recall",
British Journal of Psychology, 1936, 27, pp. Ul -50.
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by reproduction. It was found that changes in the reproduction of
the diagrams appeared suddenly; of pictures, more gradually. Dia-
grams changed toward more symmetrical figures. With pictures^ con-
ceptual knowledge appeared strongly to influence both the original
observation and the later recall. There was a positive relationship
between the intelligence quotient and the accuracy of recall, es-
pecially of material interesting to the children, but none between
the preservation and accuracy of recall.
Wilson'*' investigated remote associations as a function of
the length of the interval between learning and recall. Forty-
eight subjects learned serial lists of sixteen two-syllable ad-
jectives at a two-second exposure rate to a criterion of twelve
correct anticipations. Following the critical trial, rest inter-
vals of one half, two, five and twenty minutes were interpolated
after which recall of the learned lists was tested by the association
method. The purpose of the procedure was: first, to measure the
occurrence and frequency of remote associations after four differ-
ent intervals following learning; and second, to determine whether
or not these remote associations would dissipate with increasing
lengths of the interpolated interval. The results indicated three
important facts. First, remote associations of all degrees of
J. Wilson, ’’Remote Associations as a Function of the Length
of the Interval between Learning and Recall", Journal of Experimental
Psychology, 19U3> 33* PP» U0-U9*
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remoteness, in both the backward and forward directions, were present
at recall after all four intervals. Second, forward remote associa-
tions outnumbered the backward ones, approximately four to three,
in all conditions except that following the twenty-minute interval
when the advantage was less pronounced. Third, remote associations
did not dissipate with increased lengths of interpolated intervals
in keeping with the expectations based upon a theory of differential
rates of forgetting for remote associations as compared with adja-
cent associations.
In Chapter I of this thesis, reference was made in discuss-
ing the disadvantages of the recall method of testing that, as a
method, recall does not necessarily test all that has been retained.
1 p
Kingsley made reference to this point also. Warner Brown did an
experiment to find out to what extent memory was measured by a
single recall. The experiments were planned on the following hypoth-
esis: 1. A test of recall does not give an exhaustive measure of
all the items remembered. Some items are remembered which are not
at that particular moment recalled. At any moment, due to adverse
factors, the number of items recalled is inferior to the possible
^H. L. Kingsley, op. cit
., p. U-57
•
p
W. Brown, M To What Extent Is Memory Measured by a Single
Recall
?
n Journal of Experimental Psychology, 1923 , 6, pp. 377-382.
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number which might be recalled (the number retained) . 2. In any
second recall, the learner has the benefit of practice or recitation
in the first recall. Therefore, the second list will be more exten-
sive because it contains those items which are fairly sure of recall
in any list, plus a certain number of items subject to chance which
failed to appear on the first, but, by chance, appeared on the sec-
ond. Besides, there are those which appeared on the first recall
but which would not have appeared on the second list except for the
benefit of having been reviewed and recited in the first recall.
In order to avoid forgetting between the two recalls, it
was considered wise in the first experiment to take material which
had not been learned recently. A list of the states in the United
States was taken. One hundred ninety-four students in the elementary
psychology class were asked to write for five minutes the names of as
many states as they could remember. One half hour later, without
warning, they were asked to do it again. The results showed a net
gain of more than three states. Over thirteen per cent of the items
on the second had not appeared on the first and there was only a
five per cent loss of the first.
Two weeks later, 193 subjects were given forty-eight uncon-
nected words to learn. Each word was pronounced, read in a short
defining sentence and pronounced again, ^fter the whole set had been
presented, the list was read through again. Five minutes were allowed#
The second recall took place one half hour later after an unrelated
...
.
•
'
.
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lecture. The net gain was 1.29 words per person.
Success in some items is purely by chance. A list of items
recalled at any time is determined in part by the association cues
or stimuli (page 379) which only happen to be present at that time,
but which are adequate to insure the recall of several weak items.
At another time, a somewhat different set of cues will be present
and a somewhat different list of items will be recalled. This is
not generally observed because chance items of the first list tend
to persist on account of their recitation and because the process
of forgetting tends to lop off the weaker items of the list and
prevent their chance occurrence after a lapse of time.
Insight into this problem may be gained if the weakest and
strongest associations are considered. An association is called
strong if it appears frequently, that is, if it occurs to many per-
sons. The reverse is considered weak. In these experiments, strong
associations once recalled showed a later loss of 2.6 per cent while
the weak associations once recalled showed a loss of 8.9 per cent.
In the second recall, J ,8 per cent of the strong associations,
omitted in the first recall, were picked up.
The last article to be reviewed was one written by Zangwill^
in which he discussed the problem of retroactive inhibition in
*0. L. Zangwill,
Relation to Recognition"
pp. 229-2U7.
"The Problem of Retroactive Inhibition in
,
British Journal of Psychology, 1938, 28,
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relation to recognition. If a learning activity is interpolated
between exposures of a series of simple figures and their re-
exposure is incorporated within the members of a series of more
comprehensive figures, there is found; 1. a small, though statis-
tically significant, decrease in the percentage of correct identifi-
cations; and 2. a small, though statistically significant, increase
in the percentage of total failures in identification. There seems
to be good reason for attributing this effect of an interpolated
task to the influence of retroactive inhibition upon recognition.
The extent of the retroactive inhibition appears to vary directly
with the specificity of the memory function involved. The general
view is supported that recognition and recall are influenced in an
essentially similar manner by variation in the same general type
of conditions.
In conclusion, it is apparent from the diversity of the
studies reviewed in this chapter that many experimental studies
have been conducted in the field of manory.
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CHAPTER III
THE EXPERIMENT
THE SUBJECTS
Two hundred children in attendance at the Boston Public
Schools were the subjects for this experiment. The Experimental
Group, or Group I, was composed of one hundred mentally deficient
children at a Special Class Center. This number represented fifty
per cent of the total school population. The group was a selective
one only in that each subject chosen had an intelligence quotient
which came within the range of fifty to eighty which represents the
usual limits for placement in Special Classes in Boston. The health
card of each subject was checked to make sure that he was free from
any serious eye or ear defect to insure adequate perception. The
chronological range for the group was from twelve to sixteen years
with a mean age of fourteen years. The Control Group, or Group II,
was composed of a high school freshman class of one hundred pupils.
A ninth grade was selected because the pupils were of approximately
the same chronological age as were the subjects in Group I. The
range in the second group was from thirteen to sixteen years with a
mean age of fourteen years and one month.
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METHODS
The methods used in the experiment were those of retained
members and recognition. Both were used with the verbal material
and the objects in measuring the amount of retention through recall
and recognition.
Fifteen words and fifteen objects were selected for the
learning materials. This number of items was considered sufficient-
ly great to prevent complete mastery in one presentation since it
exceeded the average memory span. The amount of retention was
measured by a simple recall test in which the subjects were asked
to list the items they could recall after a distraction interval of
five minutes
.
The amount of retention by recognition was measured by
presenting the original learning materials mixed with fifteen new
items of the same type. The subjects were asked to write yes or
no as each item was presented. Correct performance depended on the
ability of the subjects to recognize the original items.
MATERIALS FOR LEARNING
The two types of learning materials used were words, or
verbal material, and objects.
For the experiment with verbal material, white cards, four
inches by two and three-quarter inches, were used. On each of the
fifteen cards, a common, monosyllabic word-was printed in black
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letters about one inch in height. The following was the list used
together with the grade placement of each word as assigned in the
1
Boston Word List.
hen Gr. I dress Gr. II eye Gr. II
nest it I red rt I gas tt II
way it II leaf tt II ice tt II
air it II can tt I boy tt I
snow tt II fall tt II men tt I
For the test of recognition for verbal material, the above
fifteen words were presented again, but they were mixed with the
following additional fifteen.
wind Gr. II tub Gr. II sun Gr. I
room tt II her tt I man " I
work tt II pop tt II mice " II
bed tt I one tt II hair " II
blue ti II arm tt II car " II
Note the similarity of such items as man and men, hen and hey
can and car
,
hair and air which increased the difficulty of the test.
For the second part of the experiment when objects were used
^School Committee of the City of Boston, Boston Word List,
1930, pp. 5-U7-
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a carton about thirteen by eighteen inches, was divided into thirty
sections with cardboard in a manner similar to that of an egg box.
These sections were numbered from one to thirty.
doll glass star book doll box
1 . 2. 3. b- 5- 6.
spoon jar pin bag dog cup
1- 8. 9- 10. 11. 12.
boat glass ring ball beads shell
13. lb- 15- 16. 17. 18.
pencil flower thread scissors crayon bird
19. 20. 21. 22. 23. 2b-
envelope ball shoe chalk dog watch
25- 26. 27. 28. 29. 30.
In each section was an object the name of which appear
the diagram together with its number. The original fifteen learning
objects were the following:
1. doll Gr . I 12. cup Gr. II 22. scissors Gr. IV
b- book n I 13. boat tt II 2b- bird tt II
6. box tt I 17. beads tt IV 26. ball tt I
7. spoon tt III 18. shell ft IV 27. shoe " II
8. jar ft III 20. flower tt II 29. dog tt I
The fifteen new objects which appeared in the recognition
test for objects were;
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2. glass Gr. III 11. dog Gr . I 21. thread Gr. III
3- star n III u+. glass " III 23- crayon
" IV
5. doll n I 15* ring " III 25. envelope " IV
9. pin n II 16 . ball " I 28. chalk " III
10. bag n II 19. pencil" II 30. watch " III
Note the similarity of two balls, one black and one white;
two dolls, one seven inch girl doll and a four inch baby doll; a
glass jar and a small drinking glass; a large white envelope and a
white paper bag of the same size.
The assumption that these are familiar and common words and
objects was fair in that no word or object had a place in the Boston
Word List beyond grade four. All the subjects had been attending
school for at least six years. No word in the experiment with verbal
material exceeded grade two which should take care of the theory
that verbal material is more remote than objects. In the recognition
test for objects, five of the objects' names had a fourth grade list-
ing. However, the name of the object was not required. The reply
was yes or no according to whether it had appeared before or not.
After an object was presented, much care was taken in return-
ing it immediately to its own section in order to prevent confusion.
Two double testing sheets were distributed, one for the re-
call and recognition of words and one for the two tests with objects.
Samples of each are included.
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RECALL TEST
Name . ,
,
School,
Ago...
Grade.
Date.
Boy.. Girl o • • * « e (
V
DIRECTIONS
-Vs*it© the word© that you oaw or can roasnabo:?*
1.
2c
5o
h.
5 .
6*
Ip
a*
9p
10c
11.
12s
1%'
14 .
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RECOGNITION TEST
Name,
School
<
>
Age • D&tfi oi«oo» O O O > j 9 { 4 i I > 1 1 1 > O
Gr^de# •
•
« • > « 1 o 9 d P • » e Glrlooai»*«a BCycoca ® »»
*
DIRECTIONS
Look >et each card® Decide ehetner you have seen It In the first group or
not* If you have, .write gea beside the number® If you have not. rcrito no.
Don't gueee5
"
1,
4c
5*
.
6 ®
7 .
8*
10,
II*
* - /
•
15 c
1 6c
17.
18c
19.
30®
21 ®
22®
25-
24®
25®
26®
27.
28 ®
29®
50.
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PROCEDURE
The experiment was conducted with Group I first. The morn-
ing hours of one week were used. Three weeks later, the experiment
was repeated with Group II under the same conditions. The subjects
in each group were divided into small sections.
An empty classroom was used for conducting the experiments
and all efforts were made to provide a constant environmental situ-
ation for the groups. The element of fatigue was balanced, as much
as possible, by having the first subjects for the experiment with
words become the last subjects of the experiment with objects and
vice versa. To guard against the effects of any pre-learning or
rehearsal, the subjects were not aware of the test administration
until the day it began. All groups were tested first with the verb-
al material. Both experimental and ccntrol groups were acquainted
with the experimenter.
DIRECTIONS FOR ADMINISTRATION
After the subjects had filled in the required information on
one side of each test sheet, the experiment began. The experimenter
remarked: "This is a learning experiment. Try to do your best."
For the learning period, the following directions were given;
"I am going to show you some cards. Each one has a word printed on
it. You will have two seconds to look at each word. Try to learn
each one!" The total time allotment was thirty seconds.
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Then, for a five-minute distraction interval, an interesting
and complete story -was read to the subjects. The reading was pref-
aced by the following remarks: "Sit back and enjoy the story that
I am going to read to you.” The purpose of this interpolated activ-
ity was to prevent review or rehearsal. Since the subjects had no
knowledge of the tests which were to follow, they appeared highly
interested in the story.
The test sheets had been arranged before distribution so
that the recall test for words was facing each subject. The exper-
imenter gave the following directions: nNow take your first test
sheet. Let’s read together what it says.” Both teacher and pupils
read the written direction which asked that they write as many of
the words as they could recall or remember. Three minutes were
allowed for this in order to provide for the slow writing ability of
some of the subjects. A two-minute recess period was given during
which the subjects were permitted to stand and stretch their arms.
After the children were seated again, they were told: ”Now
place your second sheet on top.” The experimenter explained; ”l am
going to show you the same cards that you saw before, but they will
be mixed with some new ones. Let us read together what you are to do.”
The direction as quoted from the sheet for the recognition test was
read aloud. The experimenter continued: "There is a number before
each space. As I show you each word, I will say the number of the
space where you are to write your answer." After this, the concluding
'•
,
•
-
:
•
,
:• l \ - •. ’•
„
... a
.
v / •; '-J :
'
'll
•
'
.
'
-i :
<
,\ *] •
.
1' ‘ "••• ' ’ ft •
1
: «.
.
.
(A :r •.
, -i rfo .
35
remark was: "All readyl Let's beginl" Each word was presented for
a two-second interval, but an additional three seconds were allowed
for the writing of the response. The total time allotment was two
and one half minutes. Papers were then collected. The total over-
all time for this experiment was ten minutes, but five more were
allowed for traveling to and from the home rooms and placing the re-
quired information on the test sheets.
The identical procedure was followed for the second part of
the experiment in which the learning material was objects. There was
one two-second presentation of each of the fifteen followed by a dis-
traction interval. Then the tests were administered.
In the second part, however, the interpolated activity was a
game of color naming in which the subjects named colors aloud while
the experimenter listed them on the board. To arouse additional
interest, and to secure the concentration of all, a record of the
number of colors suggested by each group was kept to see which group
of subjects achieved the highest score. An effort was made to secure
participation from every member of each group by having every subject
suggest at least three colors. No duplication of colors was accepted.
The easiest and most difficult methods of measuring the
amount of retention were employed in this experiment. The results
obtained and expressed in table form will be presented in Chapter IV.
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CHAPTER IV
THE RESULTS
Two tables were set up to show the individual scores obtained
in the recall aid recognition for words and objects by Groups I and
II. Table I contains the facts concerning the one hundred mentally
deficient subjects. Table II provides the same information about
the one hundred ninth grade pupils. Table I will be considered
first
.
TABLE I
In column one, a case number was assigned to each subject.
These numbers ranged from one to one hundred. The subjects were
listed according to chronological age beginning with the youngest
child. In column two, the chronological age of each subject was re-
corded. The mean age for Group I was found to be fourteen years.
The standard deviation of the distribution was thirteen months.
In column three, the intelligence quotient for each subject
was listed. These quotients were based on the results of individual
performances on the Binet Intelligence Test within the past two
years. There was a range of thirty points in Group I. The mean I. Q.
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was 71.93* The standard deviation was 6.2+1 . The mental ages in col-
umn four were also calculated, by the experimenter, on the basis of
the intelligence quotient. The mean for this column was 9»H years
with the standard deviation, twelve months.
In column four, the recall scores for words were listed. The
recall scores for both words and objects were computed on the basis
that fifteen items listed correctly was a perfect performance and
would equal one hundred per cent. For each omission or incorrect
item seven per cent was deducted. The mean score for the recall of
words was 38»60per cent. The standard deviation was l6.90per cent.
The recall scores for objects were listed in column five. The aver-
age was found to be 2+9 • 30 per cent with a standard deviation of
lJ+. 87 per cent.
In columns six and seven, the recognition scores for words
and objects were stated. These scores were computed on the basis
that thirty items correctly listed, as recognized or not recognized,
constituted a perfect performance with the equivalent score of one
hundred per cent. A deduction of three per cent was made for each
error or omission. The average score for the recognition of words
was 76.23 per cent. The standard deviation was lj+. 83 per cent.
The mean score for the recognition of objects, based on the scores
listed in column seven, was 91 »11 per cent with the standard deviation,
11.79 per cent.
The mean and the standard deviation of the distribution for
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TABLE I
RECALL AND RECOGNITION SCORES IN PER CENTS FOR WORDS AND OBJECTS
OF ONE HUNDRED MENTALLY DEFICIENT SUBJECTS - GROUP I
Recall Scores Recognition Scores
Subject No. C. A. I. Q. M. A. Words Objects Words Objects
1. 12-1 80 9.6 33 33 70 97
2. 12-0 75 9.0 53 53 93 100
3* 12-0 71 8.5 I40 33 80 93
4« 12-1 80 9.7 26 20 93 87
3- 12-3 80 9.8 33 67 83 100
6. 12-4 74 9.1 20 26 93 97
7 - 12-1+ 80 9.9 73 47 97 100
8. 12-5 79 9.8 47 47 97 97
9. 12-5 80 9.9 60 67 57 100
10. 12-5 73 9.1 13 26 60 53
11. 12-6 78 10.0 60 I4D 40 90
12. 12-6 61+ 8.0 20 1+7 77 70
13. 12-7 75 9.1+ 60 I4O 97 100
i4* 12-7 78 9.8 20 53 67 97
15. 12-8 80 10.1 53 47 73 100
16. 12-9 70 8.9 60 60 83 70
17. 12-10 68 8.8 67 50 90 93
18. 12-11 68 8.8 47 47 93 100
19. 12-11 61+ 8.3 33 67 93 100
20. 13-0 73 9.5 33 1+0 73 63
21. 13-0 80 10.1+ 26 73 40 87
22. 13-0 74 9.6 53 1+7 83 100
23. 13-0 71 9.2 13 53 60 87
2U. 13-3 79 10.1 60 67 83 90
25. 13-3 68 9.0 60 1+7 93 97
26. 13-3 65 8.3 47 30 60 53
27. 13-3 75 9.9 53 87 90 100
28. 13
-u 79 10.5 33 1+7 73 97
29. 13-4 80 10.8 33 1+7 90 97
30. 13-5 79 10.6 60 73 93 100
31. 13-5 70 10.6 20 20 67 93
32. 13-6 78 10.5 1+0 47 83 100
33- 13-7 79 10.7 20 67 87 100
34- 13-7 64 8.7 4o 13 73 73
35- 13-7 75 10.2 47 73 97 97
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TABLE I (continued)
RECALL AND RECOGNITION SCORES IN PER CENTS FOR WORDS AND OBJECTS
OF ONE HUNDRED MENTALLY DEFICIENT SUBJECTS - GROUP I
Subject No. C. A. I. Q. M. A,
36. 13-7 77 10.6
37- 13-8 78 10.7
38. 13-8 &> 9.4
39- 13-9 60 8.3
I4O. 13-9 76 10.5
I4I. 13-9 65 8.9
1*2. 13-9 75 10.3
1+3. 13-9 79 10.9
1*4. 13-10 65 9.0
45. 13-10 80 ll.l
46. 13-10 60 8.3
47. 13-11 80 ll.l
48. 14-0 60 8.4
49. 14-1 77 10.8
50. 14-1 75 10.6
51. 14-2 60 8.5
52. 14-2 65 9.2
53. 14-2 70 9.9
54. 14-2 72 10.2
55. 14-2 68 9.6
56. 14-3 75 10.7
57- i4-3 80 11.5
58. i4-4 78 12.1
59. 14-4 70 10.0
60. 14-6 65 9.4
61. 14-6 68 10.0
62. 14-7 72 10.5
63. 14-7 74 10.9
64- 14-7 75 10.0
65. 14-7 67 9.2
66. 14-8 74 10.9
67. 14-9 72 10.6
68. 14-9 55 8.1
14-9 72 10.6
70. 14-9 69 10.2
71. 14-10 60 8.9
Recall Scores Recognition Scores
Words Objects Words Objects
60 60 83 100
20 47 67 100
26 40 53 97
13 53 37 90
47 40 80 100
13 13 60 63
26 60 80 100
47 73 73 97
33 53 87 97
26 30 53 90
7 33 73 97
40 53 83 100
26 47 87 97
60 60 80 100
53 53 90 97
47 40 87 90
33 33 67 93
47 4o 77 100
13 4o 70 100
26 40 60 80
40 26 73 93
26 33 63 97
33 47 80 100
47 26 87 100
67 33 93 70
26 47 83 100
40 47 100 97
40 67 67 100
40 33 70 100
73 60 93 90
13 49 73 73
20 53 77 100
26 33 70 97
20 47 70 87
60 47 43 43
26 53 57 90

TABLE I (concluded)
UO
RECALL AND RECOGNITION SCORES IN PER CENTS FOR WORDS AND OBJECTS
OF ONE HUNDRED MENTALLY DEFICIENT SUBJECTS - GROUP I
Recall Scores Recognition Scores
Subject No. C. A. I. Q. M. A. Words Objects Words Objects
72. 1U-10 60 8.9 13 40 53 73
73* 1U-11 72 10.7 26 67 43 83
Ih- lU-11 80 11.9 7 67 77 93
75- 14-11 73 10.9 33 73 87 80
76. 11+-11 73 10.9 47 60 87 100
77- 15-0 72 10.8 4o 67 73 100
78. 15-0 80 12.0 4o 60 83 100
79. 15-0 71 10.7 26 47 80 97
80. 15-0 78 11.7 60 47 67 97
81. 15-0 67 10.0 20 47 80 93
82. 15-1 72 10.9 26 60 77 97
83- 15-1 56 8.5 20 50 50 53
8l+. 15-1 72 10.8 47 47 47 83
85- 15-1 72 10.8 87 73 97 97
86. 15-1 56 8.5 26 33 53 93
87. 15-2 73 11.1 53 73 90 100
88. 15-2 75 11.4 20 47 87 100
89. 15-3 62 9.5 40 47 77 83
90. 15-3 60 9.2 40 47 77 93
91. 15-4 62 9.5 53 47 70 90
92. 15.1+ 72 11.0 60 53 73 93
93. 15-5 61+ 9.9 26 60 87 90
94- 15-5 73 11.3 53 47 90 97
95. 15-5 80 12.3 26 73 87 100
96. 15-6 64 9.9 53 67 70 93
97- 15.6 68 10.5 40 26 90 100
98. 15.6 74 11.5 60 73 80 100
99- 15.9 72 11.3 53 60 90 100
100. 15-ld 69 10.9 40 67 77 90
Mean 1U-0
years
71.93 9.H
years
38.60 49.30 76.23 91.11
S. D. 12.^5
months
6.41
points
12
months
16.90
i
14.87 14.83 11.79
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each column v«re listed at the end of the third page of Table I.
TABLE II
The subjects in Group II were listed in the table according
to chronological age, starting with the youngest as number one and
the oldest as number one hundred. The ages ranged from thirteen to
sixteen years with a mean age of fourteen years and one month. The
standard deviation was 7*35 months.
Intelligence quotients for each subject were listed in the
second column. These quotients were based on the results of a per-
formance, within the year, on the Terman Group Intelligence Test.
As these intelligence quotients were ratings assigned from a group
test situation, they are probably not so accurate a measure as the
quotients computed from the individual Binet used in Group I. How-
ever, the mean was found to be 93*614. and the standard deviation 11+.51*
In column three were listed the individual mental ages
which were based on the intelligence quotient of each subject. The
average mental age was thirteen years and five months. The standard
deviation was 22*59 months.
Recall and recognition scores were computed by the same
method used for Table I. Recall scores for words, as they appeared
in column four, had a mean score of 57*35 per cent with a standard
deviation of I6.II4. per cent. The mean of the recall scores for
objects listed in column five was found to be 77 *U9 per cent. The
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TAELE II
RECALL AND RECOGNITION SCORES IN PER CENTS FOR WORDS AND OBJECTS
OF ONE HUNDRED NINTH GRADE SUBJECTS - GROUP II
Subject No. C. A. I. Q. M. A.
Recall
Words
Scores
Objects
Recogniti
Words
on Scores
Objects
1. 13-0 108 lU.o 67 93 87 93
2. 13-0 98 12.7 53 73 87 80
3- 13-0 98 12.7 1+7 I4O 70 73
1+. 13-2 88 11.6 33 1+7 73 100
5. 13-3 108 1&.5 hi 87 87 87
6. 13-3 112 1U.6 hi 60 93 100
7- 13-1+ 105 lU.o 60 100 90 100
8. 13-5 93 12.5 60 73 90 100
9- 13-5 110 114..6 60 87 97 97
10. 13-5 93 12.5 53 80 97 100
11. 13-5 132 17.7 1+0 53 90 100
12. 13-5 101 13.6 33 100 70 100
13. 13-5 127 17.0 73 80 90 97
ll+. 13-6 76 10.3 60 100 73 97
15. 13-6 100 13.5 60 73 93 97
16. 13-6 100 13.5 53 80 100 100
17. 13-6 109 14.7 60 60 90 100
18. 13-6 79 10.7 100 53 97 93
19. 13-7 68 9.2 hi 60 77 90
20. 13-7 9l+ 12.8 60 100 97 90
21. 13-7 97 13.2 60 80 97 97
22. 13-7 87 11.8 60 100 90 100
23- 13-7 75 10.2 33 67 83 90
2J+. 13-7 106 11+.1+ 80 80 87 100
25- 13-8 106 14.5 33 73 93 100
26. 13-8 91 12.1+ 80 93 93 93
27- 13-8 87 11.6 1+7 73 80 100
28. 13-8 102 13.9 67 93 70 90
29. 13-8 95 12.9 73 87 I4O 93
30. 13-8 112 15.3 53 53 97 97
31. 13-9 114, 19.8 1+0 80 93 100
32. 13-9 86 11.8 60 100 97 100
33- 13-9 80 11.0 67 1+0 93 90
3U. 13-9 89 12.2 53 67 100 97
35- 13-10 90 12.5 l+o 80 97 97
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TABLE II (Continued)
i+3
RECALL AND RECOGNITION SCORES IN PER CENTS FOR WORDS AND OBJECTS
OF ONE HUNDRED NINTH GRADE SUBJECTS - GROUP II
Recall Scores Recognition Scores
Subject No. C. A. I. Q. M. A. Words Objects Words Objects
36. 13-10 110 15.2 60 67 97 100
37- 13-10 89 12.3 73 93 93 100
38. 13-10 111 15.U U7 67 90 100
39* 13-10 135 18.8 53 67 77 87
I4O. 13-10 101 1U.0 1+0 80 93 100
U1. 13-11 109 15.2 67 93 90 90
142. 13-11 no 15.3 73 80 80 100
1+3* 13-11 108 15.0 73 87 87 100
I4I4. 13-11 111 15.U 26 60 77 97
1+5- 13-11 10U lU-5 53 67 87 90
I4.6. 13-11 95 13.2 26 60 90 100
1+7* li-O 83 11.6 60 67 100 97
148
.
U+-o 108 15.1 73 93 93 100
U9- 1J4.-0 108 15.1 67 80 100 90
50. 1U-0 90 12.6 60 93 97 97
51- U+-0 88 12.3 33 80 97 100
52. 1U-0 86 12.0 33 60 90 100
53- liv-o 98 13.7 93 93 87 100
5U. i4-o 108 15.1 60 73 73 100
55. 1U-0 99 13.9 73 93 97 93
56. 1I+-1 107 15.1 33 60 83 100
57. H4.-1 10U H+.6 60 80 93 100
58. 1I+-1 112 15.7 1+7 93 90 100
39. 1I+-1 108 15.2 100 100 93 100
60. 1U-1 87 12.3 53 57 93 100
61. 1I+-1 83 11.7 1+7 1+3 87 97
62. 1U-1 81 11.u 60 53 90 100
63- 1I+-1 86 12.11 73 87 100 100
6I4.. H+-2 67 9.5 1+7 73 100 97
65. 1U-3 102 lU-5 67 93 90 100
66. 11+-3 9U 13.14- 60 67 97 97
67. iU-3 13U 19.1 60 67 87 100
68. 1I1.-3 100 14.3 60 100 90 100
69. U+-3 87 12. 14. 1+0 80 97 93
70. H+-1+ 88 12.6 53 80 90 93
71. H+-1+ 95 13.6 93 • 73 97 93
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TABLE II (Concluded)
RECALL AND RECOGNITION SCORES IN PER CENTS FOR WORDS AND OBJECTS
OF ONE HUNDRED NINTH GRADE SUBJECTS - GROUP II
Recall Scores Recognition Scores
Subject No. C. A. I. Q. M. A. Words Objects Words Objects
72. 14-4 82 11.8 60 87 70 93
73- 14-4 71 10.2 100 60 87 100
Ik - 14-4 90 12.9 67 80 90 100
75- 11+-5 101 11+.6 40 80 83 97
76. 14-5 90 13.0 47 93 93 100
77. lU-6 91+ 13.6 67 73 37 100
78. iU-7 106 15.5 47 73 87 97
79. 14-7 7l+ 10.8 47 93 87 87
80. 14-8 72 10.6 26 87 80 83
81. 14-9 95 14.0 87 100 97 100
82. 14-9 82 12.1 4o 53 73 93
83- iU-10 75 11.1 73 93 97 90
84. 14-10 93 13.9 67 53 93 100
85- 14-10 85 12.6 80 87 93 100
86. iU-io 91 13.5 80 93 90 100
87- i4-n 93 13.9 33 67 87 100
88. 11+-11 101 15.1 53 67 83 100
89. 15-0 76 11.4 87 100 100 100
90. 15-0 81+ 12.6 47 67 97 97
91. 15-0 75 11.3 47 67 83 100
92. 15-2 75 11.4 67 87 97 100
93. • 15-2 85 12.9 60 87 93 97
94* 15-2 93 14.1 67 67 97 100
95 - 15-3 75 11.4 53 60 90 100
96. 15-3 95 14.5 60 93 100 87
97* 15-3 92 14.0 47 73 73 97
98. 15-3 95 14.5 60 93 100 87
99. 15-4 81+ 12.9 53 87 90 100
100. 15-11 89 14.2 60 93 93 100
Mean lk yrs. 93*61+ 13 yrs. 57.35 77.49 88.77 95.82
1 month 5 months
S. D. 7-35 14.51 22.59 16.14 15.43 8.74 4.74
months points months
,’bf bjj.r one
'
510
r
” 8TSfc I a: ’ _
-
.V*. .
'
t. o>
1
Pit io\ • • • * « • .
.
•2V
.
!-
.
X •
.ir
Vf
.
•ev
.
•
.
. : ...»
. ;
•
.
-
• 6-. i •
• - i
r
•
'
Sh P?
r
Jm • - i .X;
0*
001 V •
. .
.
.
. X - I
i- L £ il-4i .
. IX e-ex •
.
•
0- ’ I
• - i •
• - j.
.
•
V8 .
.
,
**
.
. P- '
< 4-rI «
. 'XI- C . ; :
. v . . . V . . . t: ^ ; :
V. 4V.6 • . • . M .
U5
standard deviation was 15«U3 Per cent.
Column six showed the individual scores for the recognition
of words. The mean was 88.77 Per cent and the standard deviation,
8 . 7I4. per cent.
In the last column, the individual scores for the recognition
of objects were placed. The average for one hundred scores was
95.82 per cent and the standard deviation, b*lb per cent.
The mean and the standard deviation were listed at the bottom
of each column at the end of the third page of Table II.
An analysis and interpretation of these results will be made
in Chapter V.
TABLES III - X
Tables III through X contained the critical ratios of the
results of the scores recorded in Tables I and II, with comparisons
made within each group and betv/een the two groups. In securing
these differences, the author was interested in knowing just how
reliable they were. For example, according to Table I, the percent-
age of scores was much higher for objects than for words. The
question was raised will that always be so.
By a statistical method, it could be ascertained what the
chances were for a positive difference, or, in how many cases in
one hundred, if the experiment were run through, the difference
would be found to be in the same direction as originally indicated.
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TABLE III
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECALL SCORES
FOR WORDS BETWEEN GROUPS I AND II
Mean S. D. Error S. D. of Difference Critical
of Mean Difference of Means Ratio
Group I 38.60 16.90 1.690
2.337 18.75 8.02
Group II 57.35 16. 1U 1.6ll+
TABLE IV
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECALL SCORES
FOR OBJECTS BETWEEN GROUPS I AND II
Mean S. D. Error S. D. of Difference Critical
of Mean Difference of Means Ratio
Group I U9.30 1U.87 1 . 1*87
2.11*3 28.19 13.10
Group II 77 .
U
9 15 .U3 1 . 51*3
TABLE V
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECOGNITION SCORES
FOR WORDS BETWEEN GROUPS I AND II
Mean S. D.
Group I 76.23 1U.83
Group II 88.77 8 . 71+
Error S. D. of
of Mean Difference
1.U83
.87U
Difference Critical
of Means Ratio
1.721 12.51* 7.28
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TABLE iT1
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECOGNITION SCORES
FOR OBJECTS BETWEEN GROUPS I AND II
Mean S.D. Error S. D. of Difference Critical
of Mean Difference of Means Ratio
Group I 91.11 11.79 1.179
1.271 U.72 3.71
Group II 95-82 1+.71+ .1+71+
TABLE VII
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECALL AND
RECOGNITION SCORES FOR WORDS WITHIN GROUP I
Mean S. D. Error S.D. of Difference Critical
of Mean Difference of Means Ratio
Recall 38.60 16.90 1.690
2.21+8 37.63 16.71+
Recognition 76.23 11+.83 1.1483
TABLE VIII
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECALL AND
RECOGNITION SCORES FOR OBJECTS WITHIN GROUP I
Mean S. D. Error S. D. of Difference Critical
of Mean Difference of Means Ratio
Recall 1+9.30 111. 87 1.1+87
1.898 1+1.81 22.02
Recognition 91*11 11.79 1.179
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TABLE IX
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECALL AND
RECOGNITION SCORES FOR WORDS WITHIN GROUP II
Mean S. D. Error S. D. of Difference Critical
of Mean Difference of Means Ratio
Recall 57*35 16.11+ 1.611+
1.539 31.1+2 20.1+1
Recognition 88.77 8.7U .871+
TABLE X
THE CRITICAL RATIO OF THE DIFFERENCE IN THE RECALL AND
RECOGNITION SCORES FOR OBJECTS WITHIN GROUP II
Mean S. D. Error S . D . of
of Mean Difference
Recall 77.1+9 15.1+3 1.51*3
1.611+
Recognition 95-82 1+.71+ .1*71*
Difference Critical
of Means Ratio
18.33 n.35
' o .
. .1
. •
• .
• • .
. (I . .
1+9
A critical ratio is the ratio of a difference to its standard devia-
tion. The formula for finding a critical ratio is
:
S. D
>rr
= S. D. dis. and(7~diff, = 7
Tit.
Three was accepted by the author as the level of confidence. Accord-
ingly, any ratio above three was considered significant. In
pGuilford’s Table A , a critical ratio of three would imply that in
99.9 chances in 100 this difference would hold true. Every critical
ratio in the following eight tables waa found to be greater than
three. Therefore, it is fair to assume that all the differences
found in this experiment were significant.
1
New York:
2
J. P. Guilford, Laboratory Studies in Psychology,
Henry Holt and Company, 1931+*
Ibid., p. 137*
P* 138 .
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CHAPTER V
ANALYSIS AND INTERPRETATION
ANALYSIS
The questions raised in Chapter I were answered by an anal-
ysis of the differences shown in the results of the scores as they
appeared in Table I and II. The critical ratios of these differ-
ences were expressed in Tables III through X.
The first difference sought was between the recall scores
for words in Groups I and II. There was 18.75 Per cent difference
in the two means, with the normal group having the higher mean of
57*35 Per cent. The critical ratio of these differences, as shown
in Table III, was found to be 8.02.
The second comparison was made for the recall scores for
objects between the two groups. There was a difference of 28.19
per cent between the two means. Once again, the higher mean was
77. U9 per cent for Group II. Table IV showed the critical ratio of
this difference to be 13*10. On the basis of the results of the
scores of the two hundred subjects, as shown in these tables, it is
fair to state that there were differences between Groups I and II
in the amount of recall for words and objects, with the one hundred
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normal children achieving the higher scores. The difference in re-
call was greater for objects than for words.
A third comparison was made in the recognition scores for
words between the two groups. The two means were 76.23 per cent
for Group I and 88.77 per cent for Group II. There was a differ-
ence of 12. 5U per cent in the two scores. Table V showed a crit-
ical ratio of 7*28 for this difference.
In comparing the recognition scores for objects, the means
were found to be 91*11 per cent for Group I and 95*82 per cent for
Group II, showing a small difference of U*72 per cent between them.
Table VT stated the critical ratio of this difference as 3*71*
When the recall and recognition scores for both groups were
compared, the statement that recognition is easier than recall is
borne out. Both the mentally retarded and the normal children did
much better on the test for recognition.
Two of the questions raised in Chapter I were answered
here. The one hundred mentally deficient children in Group I did
relatively much better on the recognition scores for both words
and objects than they did for recall. The mentally deficient group
did more nearly approach the one hundred normal children in their
scores for recognition of both words and objects. In the recogni-
tion scores for words, there was a 12.5U per cent difference in the
average scores for both groups. The greater similarity was found
between the recognition scores for objects. Both averages were
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very high, with a difference of only U*72 per cent.
A fifth comparison was made between the recall and recogni-
tion scores for words within Group I. There was a wide difference
of 37*63 per cent in the two means, with the higher average for the
recognition scores. The critical ratio of the difference was shown
in Table VII to be 16.7U*
The difference in the recall and recognition scores for
objects within Group I was also found. A greater difference was
shown for objects than for words. There was a wide difference of
Ltl.81 per cent between the two means, with the greater average of
9i.ll per cent for the recognition of words. The critical ratio of
the difference in the two scores was found to be 22.02 as shown in
Table VIII. There was approximately eleven points in the difference
of both recall scores within Group I while there was fifteen points
in the difference in the two recognition scores. The scores for
objects were the higher ones in both cases which would support the
theory that verbal material is more remote than objects.
The difference in the recall and recognition scores for
words within Group II was established. The higher score was for rec-
ognition with 31 »l42 per cent between the two means. Table IX showed
a critical ratio of 20 • J4.I
•
When the scores for the recall and recognition of objects,
as found in Table II, were averaged and compared, a difference of
18.33 per cent was computed. The critical ratio of this difference
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wae expressed in Table I as 11# 55*
A last comparison was made in considering the recall scores
for words and objects and the recognition scores for the same within
Group II. There was a difference of twenty per cent in the recall
scores, with the score for objects the higher one. This was almost
twice as great as the difference of eleven points found in Group I.
The difference of the recognition scores in Group II was thirteen
per cent, only two per cent less than the difference found in Group
I. The recall and recognition scores for objects were the higher
ones. This condition was found to be true within Group I also.
At this point, the third question raised in the Introduction
was answered. In Group I, the differences of both means for recall
was 10.70 per cent; for recognition, 14.88 per cent. In turn, the
difference of these two figures was, approximately, four. In Group
II, the difference in the two means for recall was 20. l4 per cent;
for recognition, 15*05 per cent. In subtracting these last two
figures, seven was the approximate result. Hence, there was a sim-
ilarity between the relative difficulty of the two methods in
measuring retention between the two groups. The two groups most
closely approached each other in the recognition of objects.
An analysis of the errors which occurred in both tests could
well be the subject for a separate study, but some mention of them
should be made here. In recall, the errors could very largely
be classified as inclusions and substitutions. Often the word girl
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was substituted for the associated word boy. The same was true for
the listing of the word rain instead of snow, the color blue for red,
and cat for dog.
In the tests for recognition, two kinds of errors were made,
false recognition of the new items and failure to recognize members
of the original list. Errors of confusion in recognition were seen
in the false recognition of men for man, fill and full for fall.
False recognitions occur if the objects resemble the original.
This similarity made the recognition test more difficult. The inclu-
sion of three or four similar words and objects was made in the pres-
ent tests and was discussed in Chapter III. The subject may say no,
but the response is usually slow and lacking in confidence. Correct
recognitions are usually quick and confident. The surest and quick-
est responses are the no's to new items. It is felt that non-recog-
nition is a quick, emphatic action of knowledge that something is new
rather than simply the absence of recognition of the original stim-
ulus. Kingsley,^- in an experiment with college women as subjects,
found the errors in recognition to fall into the following classif-
ications; antonyms, logical associations, synonyms, rhyme and
unrelated words.
^H. L. Kingsley, ’’Factors of Confusion in Recognition",
pp. 1 -9 - Unpublished article, April, 19148 *
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INTERPRETATION
Memory is the retention of previously learned experiences
or "remembering" what has happened. It proves what proportion of
what was previously learned has been retained. Memory is the
direct use of what has been learned while thinking is the indirect
use of the same experiences together with new material. The four
main divisions of memory are learning, retention, recall and recog-
nition.
Recall and recognition are two ways of remembering. Recall
consists in reproducing what has been learned while recognition
consists in being acquainted with previously learned material. It
has been established, and has been proved again in this experiment,
that recognition is much easier than recall. Much more can be rec-
ognized than can be recalled, and yet occasionally things can be
recalled without being recognized. Of the many methods for measur-
ing retention, recognition is considered the easiest with recall the
most difficult. This experiment was set up to find the differences
between them; first, in mentally retarded children, and second, in
normal children of the same approximate chronological age. A wide
difference between recall and recognition in both groups was found,
and this difference between the two was proportionately the same for
both groups. The critical ratios established on the basis of these
differences were found to be significant. Hence, it is fair to
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assume that recognition is easier than recall for both groups. With
verbal material, fifteen words were sufficient for learning, but in
another experiment, the author would incfease the original objects
to at least twenty. Scores so much higher for recognition may
indicate that the tftsk was too simple. On the other hand, this very
condition indicates that the recognition method is a very quick way
of ascertaining the amount of this type of retention, and depending
on the purpose and need for learning, would prove itself highly
adequate.
Here too, note may be made of the fact that poor memory
probably indicates poor learning.
The results of these two experiments using recall and recog-
nition methods were based on incomplete learning or one presentation
of the learning material. Apparently, this learning method was
wholly adequate for many of the subjects to achieve success on the
recognition level. Hoever, the results for recall proved the learn-
ing technique inadequate for permanent retention. It must be remem-
bered, then, that to insure the success of retention by the recall
method, adequate learning must have taken place.
Such a finding has an important bearing on Special Class
teaching. The memory span for retarded children is less than that
for youngsters of normal intelligence and the same chronological
ages. Their use of environmental experiences will be limited and
their adjustment to new situations difficult. Accordingly, much thought
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should be given by the teacher to -what material needs to be learned
to the point of complete mastery or overlearning to insure adequate
recall, and to what material serves a useful purpose if learned on
the recognition level.
A great deal of every day living makes frequent use of rec-
ognition. In normal children, this learning is often gained outside
the school, but with mentally retarded children, it would be well to
include much of this within the curriculum. Such experiences should
include the reading of trolley car signs, street signs and road
directions. Besides, few of these children will use reading as a
diversion or writing except to make out an application for employ-
ment so that recognition of many words would prove more valuable
than time spent on securing the recall of a few. The much higher
scores for recognition of objects would indicate the great value of
many experiences with concrete materials, followed by the establish-
ment, through conditioning, of the meaning or name of the object in
printed form.
The best learning consists in noticing relationships,
patterns, and meanings of the learning material. Learning is
dependent on the amount and accuracy of perception. Perception,
in turn, relies on the amount of attention given to what is observed.
In these experiments an effort was made to eliminate subjects with
defective vision to insure better reliability of the test results.
Perception in these experiments was dependent on the adjustment of
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the visual sense organs, namely, the eyes. The field of attention is
part of the field of consciousness, and as such, is the highlight of
each experience. The vividness of the object attended to is import-
ant. The experimenter provided for this in the selection of bright-
ly colored objects and large black letters printed on white cards.
An effort to secure adequate attention without fatigue was
considered in the number of items chosen for learning, the amount of
learning required and the time allotment for testing. The total time
for each complete experiment was fifteen minutes which included a
five minute interpolated activity. Twenty minutes is considered the
ideal time allotment for one lesson with Special Class pupils so that
this recommendat ion was applied.
Memory was considered by Binet and more recent students of
mental measurement as one area in which to evaluate intelligence. One
of the test items in the Binet is one which uses a series of digits
to locate the memory span. Little children may get only two or three
digits after one oral presentation, while college students may have
success with eight or nine. This same type of difference held true
in the experiment with the recall of words. The average number of
words recalled by the normal group was seven, while the retarded
average was four. Presumably, with the maintenance of identical
conditions, this difference was due to lack of intelligence on the
part of the retarded group.
However, just as experiments have proved that an enriched
. r * . : -10 . ' .
,
: . • ;
'
'
.
’
. .
;
.
•
.
•
.•
-i H. . Ml
! .
• 1
.
;jxv be jjslct v.-. Jrii
. 'I.
r:
'
.
•
• 1 'X •
•
.
-
: X t i . ’ t
’
*
• iJ
.
j »frrtf ’*r * t 1 % a c fci - s
I*.oX . - r . j . « r. :
l
an; .
'
..
•
-
. :
.
,
• i. - - •-
1
.
•
. v v •
59
environment may raise an intelligence quotient ten or more points,
so too, improved methods of teaching and learning may increase the
retention of learned material. Attractive materials, observant study
based on voluntary attention and interest, together with short teach-
ing lessons, should help. Frequent recitation is valuable since the
child who is actively learning and attending retains more than
another who is passive. Adaptation of these methods of recall and
recognition could be made so that the responses would be oral rather
than written. It has been found that recitation also helps to fix
the material more durably.
Also, memory will be aided if each lesson is complete in
itself. Learning by the whole method has been established by exper-
imental research as more beneficial and economical than learning by
parts. Therefore, it would be better to plan simple lessons stress-
ing a few items which can be mastered in the twenty minute interval.
This unit could, however, be a related part of a larger problem in
learning. The re-learning of this material to insure retention could
be provided for through a wide variety of reviews at spaced intervals.
It would be well, too, to have this lesson followed by a d ifferent
kind of activity as the similarity of the second lesson would create
confusion and interfere with the retention of the first learning.
The recognition method of testing could be adapted as a
pre-test device. Many Special Class pupils come from different
grades with variations in the amount of educational background so
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that it is often difficult to know just where to begin remedial work.
Occasionally, much valuable time is lost in teaching what has
been learned formerly. If certain items which adequately sampled the
material in question were assembled in a recognition test, an analysis
of the test results would indicate the starting point for neW learn-
ing.
In recall, it must be remembered that the result of one
performance in this type of testing may not reveal all that has been
retained. Many emotional factors may inhibit the recall of certain
retained facts. Students may become fearful and self-conscious at
the suggestion of a test. Teachers should try to dispel these feel-
ings. It would help if the emphasis were placed on the fact that
pupils were giving a demonstration of what they know rather than on
how much they do not know. The experimenter tried to offset this
reaction in the present experiments by working with pupils with whom
she had a pleasant relationship and who did not have a previous
knowledge of the test administration. However, both normal and
retarded children were alike in the questions they asked at the con-
clusion of the tests. Both were anxious to know toward what subject
the mark received would be credited and would it appear on their
report cards. However, most of them enjoyed the experiments because
they were different from usual classroom procedures. One retarded
group was so enthusiastic that their teacher now plays a recognition
game frequently as a means of measuring retention. One so-called
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retarded girl with whom the teacher is quite friendly remarked:
"I'm 'wise' to you. Miss Freeman. When you read that story and when
we played that game, you wanted us to forget what we had seenl"
All research in memory is for the purpose of better under-
standing how learning takes place and what methods and aims will
prove of greatest benefit to the learner in meeting his specific
needs. Catherine Filmer^ sums up this theory of education when she
says
:
There is the trend of integrating life and school
experiences so that together they are real, mean-
ingful, and purposeful, in terms of the individual's
development and adjustment to his environment.
There is the recognition that, for each child,
learning is significant only as it has meaning and
purpose for that child and results in new or improved
understandings and responses which he finds useful
and satisfactory in his daily experiences.
-'-Catherine Filmer, "The Improvement of Educational Programs
for the Mentally Deficient", American Journal of Mental Deficiency,
191+5* 2, p. 323-
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CHAPTER VI
SUMMARY
The problem involved in the experiment discussed in this
thesis was to find any differences in recognition and recall between
normal and mentally deficient children. Two hundred children of
approximately the same chronological age were the subjects used in
the study. The materials for learning were fifteen, common words
and fifteen, common objects. The methods of recognition and
retained members were employed. Each group of items was given one
presentation. Each item was held up for the observation of the
subjects for an interval of two seconds. After the demonstration
of fifteen items had been completed, a distraction interval of five
minutes was allowed. In this period, after the learning of the words,
a story was read to the subjects. At the close of the learning per-
iod with the objects, a game of color naming was played. Tests for
recall and recognition followed. For recall, the subjects were
asked to list as many of the items they had seen as they could
recall. Three minutes w«nc allowed. A recess period of two minutes
was inserted here. Next came the test for recognition. The fifteen
original items of each series were presented singly again for two
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seconds, but they were mixed with fifteen new items of the seme type.
The subjects were asked to write yes or no, according to whether the
item presented at the time was one they had seen in the first presen-
tation. Three seconds were allowed for the writing of each response.
The test for recognition took two and one half minutes. The total
time allotment for each section of the experiment was twenty min-
utes because five minutes were allowed for traveling to and from the
classroom which was used for the experiment.
An empty classroom was used for all the experiments. An
effort was made to keep the environment constant. Since the subjects
were familiar with and shared a friendly relationship with the
experimenter, it was hoped that any emotional disturbances aroused
by the test situation would be dispelled. The subjects were divided
into small groups. An attempt to offset the element of fatigue was
made by having a recess period between the two tests. Also, those
who were the first subjects for the section of the experiment using
words were tested last for objects and vice versa. Only the morning
hours were used for testing. The experiment was completed for both
groups within a period of three, consecutive weeks.
The scoring of the eight hundred tests, completed in the
total experiment, was done by the experimenter. Scores were
expressed in per cents and were listed in Tables I and II. In
scoring the recall tests, fifteen items correctly listed constituted
a perfect performance with an equivalent one hundred per cent rating.
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For each omission or incorrect item, seven per cent was deducted.
The mean and the standard deviation of the distribution for each group
of one hundred scores were computed and were expressed at the end of
Tables I and II. The scores for recognition were assigned on the
basis that thirty items correctly listed as recognized or not recog-
nized was a perfect performance with the equivalent score of one
hundred per cent. A deduction of three per cent was made for each
error or omission. The mean and the standard deviation of each group
of recognition scores were established and placed at the end of the
recognition columns in Tables I and II. Brief note was made of the
errors. In recall, the errors were classified, generally, as
inclusions and substitutions. In recognition, errors of false
recognition and failure to recognize members of the original list
were found. Errors of confusion in recognition arose between the
similar items. This was a technique used to make the tests for
recognition more difficult.
When an analysis of the scores was made in Chapter V, it was
seen that recall was more difficult for both groups of children than
recognition. In every comparison, the normal children achieved
higher scores than the mentally deficient ones. However, in the
recognition test for objects, the retarded subjects closely
approached the normal group. Apparently, the lower scores for
the mentally deficient group were due to the factor of intelligence
since the experimental conditions were constant for both groups.
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The reliability of the differences existing between the scores for the
two groups was established by finding the critical ratios. These
ratios were expressed in Tables III through X. Three was taken as
the level of confidence. Any ratio of three inferred that in 99 «9
cases in 100, if the experiment were run through, this difference
would be a true one. All eight differences computed in the exper-
iment were found to have a critical ratio in excess of three. As a
result of this study, several conclusions were reached.
CONCLUSIONS
Two hundred Boston children were compared to find differ-
ences in the amount of retention by recall and recognition. The
subjects were of the same average, chronological age of fourteen
years. Group I consisted of one hundred mentally deficient children.
Group II was made up of one hundred normal children in a ninth grade.
Recall and recognition tests were administered to both groups to
measure the amount of retention for the same learning materials. On
the basis of the comparison of these scores, the following conclusions
were reached. All conclusions expressed are limited to the findings
of this experiment.
1. There was a difference between the recall scores for
words of the retarded and normal children.
2. There was a difference between the recall scores for
objects of the retarded and normal children.
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3. There was a difference between the recognition scores
for words between the mentally deficient and the normal children.
]> There was a difference between the recognition scores
for objects of the retarded and normal children.
5* There was a difference between the recall and recogni-
tion scores for words within the mentally deficient group.
6. There was a difference between the recall and recogni-
tion for objects within the mentally retarded group.
7. There was a difference between the recall and recogni-
tion scores for words within the normal group.
8. There was a difference between the recall and recogni-
tion scores for objects within the normal group.
9» In every comparison, the normal children achieved the
higher score. However, in the recognition of objects, the scores of
mentally retarded subjects most nearly approached those of the normal
subjects
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